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Successful implantation of implantable cardioverter-deﬁbrillators (ICDs) that is performed to avoid
surgery in patients with atypical vasculature is still problematic. Acute angulations and signiﬁcant
tortuosity of the venous vasculature may inﬂuence both procedural success and periprocedural
complications. We successfully implanted an ICD in a patient with deformed vasculature caused by
tuberculosis-induced lung destruction by using a ﬂexible coiled sheath instead of a friable peel-away
sheath. This report highlights an alternative maneuver that may be an option in patients who have an
acute angle between the brachiocephalic vein and the superior vena cava.
& 2012 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.1. Introduction
Reports of successful implantation of implantable cardioverter-
deﬁbrillators (ICDs) are limited, and such implantations, which
are performed to avoid the risk of a thoracotomy, are challenging
in a small, select group of patients who have anatomical variations
such as persistent left superior vena cava (SVC) [1–3]. There are
rare case reports of successful ICD implantation in patients with
acquired anatomical deformation. We successfully used an alter-
native maneuver to implant a transvenous lead system in a patient
who had an acute angle between the brachiocephalic vein (BCV)
and SVC.2. Case report
A 49-year-old woman with a medical history of tuberculosis-
induced lung destruction was referred to the cardiology division after
aborted sudden cardiac arrest in the emergency room.
On physical examination, her heart rate and blood pressure were
78 beats/min and 100/70 mmHg, respectively. Initial laboratory test
results, including electrolyte balance, were normal, and the electro-
cardiogram showed QT prolongation (QTc 580ms). Her previousrt Rhythm Society. Published by E
niversity School of Medicine,
lic of Korea.medical records did not show any history of medication or organic
heart disease. Her echocardiographic left ventricular ejection fraction
was normal, and a coronary angiogram did not reveal critical
coronary artery obstructions. However, an epinephrine QT stress
test was positive (paradoxical QT response 430ms). Therefore,
congenital long-QT syndrome was diagnosed, and implantation of a
cardioverter-deﬁbrillator system was decided for secondary
prevention.
The pre-procedural venogram showed total occlusion of the left
BCV and the formation of an acute angle between the right BCV and
SVC caused by tuberculosis-induced lung destruction (Fig. 1A and B).
We adopted a right-sided venous approach via the right subclavian
vein (SCV) for a single chamber. Initially, the usual maneuver of
inserting a guide-wire through the right BCV into the SVC was
impossible because of the acute angle (Fig. 1A). However, we
successfully inserted a peel-away sheath into the SVC using an angled
hydrophilic guide-wire (TERUMO; Terumo Corp, Tokyo, Japan).
Despite this, the ventricular lead (ENDOTAK RELIANCE G4-SITE;
Boston Scientiﬁc, Natick, MA) could not be advanced beyond the
acute angle, and ﬂuoroscopy revealed that the ordinary peel-away
sheath had kinked at that point (Fig. 1C). We then replaced the
ordinary peel-away sheath with a 10 Fr/24-cm ﬂexible coiled sheath
(Arrow-Flex; Arrow International, PA, USA), after ﬁrst removing its
hemostatic valve. This corrected the acute angle between the BCV and
SVC allowed the ventricular lead to advance easily into the SVC
(Fig. 1D). Subsequently, the coiled sheath was carefully cut and
separated from the ventricular lead using scissors. We successfully
implanted the deﬁbrillator (Generator: TELIGEN VR 4-SITE; Bostonlsevier B.V. All rights reserved.
Fig. 1. (A) A venogram showing the acute angle between the right brachiocephalic vein and superior vena cava. (B) A venogram showing the total occlusion of the left
brachiocephalic vein. (C) The peel-away sheath kinked at the acute angle, impeding ventricular lead advancement into the superior vena cava. (D) The ventricular lead
easily advanced into the superior vena cava via the 10 Fr/24-cm ﬂexible coiled sheath.
Y.P. Yoo et al. / Journal of Arrhythmia 28 (2012) 364–366 365Scientiﬁc, Natick, MA) using the ﬂexible coiled sheath for correcting
the acute angle between the BCV and SVC. The results of lead
condition were a pacing threshold of 0.6 V, a sensing R-wave of
10.1 mV, and lead impedance of 555O. At the 3-month follow-up,
the lead proﬁle parameters were not signiﬁcantly different from the
initial measurements.3. Discussion
It is important to consider anatomic ﬁndings when deciding
whether a left or right BCV approach to the right ventricle should
be used for device implantation. Successful intracardiac device
implantation has previously been reported in patients with con-
genital anomalies such as persistent left SVC and right SVC atresia
[1–3]. Previous reports have demonstrated that anomalous BCV is
uncommon, accounting for approximately 0.2–1% of congenital
cardiovascular anomalies. However, anatomical deformities,
induced by a disease such as destructive lung or pneumonectomy,
are an uncommon ﬁnding at the time of intracardiac device-lead
implantation. In addition, chronic post-tuberculosis inﬂammation
results in various complications, including vascular distortion [4,5]
However, there are few reports in the literature of successful lead
insertion into congenital or acquired unusual vasculature.
The unusual case described here exhibited total occlusion of the
left BCV and an acute angle between the right BCV and the SVC,
which made it technically difﬁcult to advance the ICD lead using
normal maneuvers. The usual maneuver using a guide-wire andpeel-away sheath makes it impossible to cross the acute angle or the
severe tortuosity of the vasculature. In this case, the venogram
showed no entry of the external jugular vein, which implied that the
enhanced vein was not the right subclavian vein but could be an
anomaly of the right cephalic vein, connecting to the BCV directly.
We successfully introduced the ventricular lead into the vein by the
standard venipuncture method, using a ﬂexible coiled sheath
combined with an integral hemostasis valve/side port, a 3-way
stopcock, and tissue dilator. This device is designed to negotiate
tortuous vessels and has a highly radiopaque marker band at the
sheath’s tip, which helps to conﬁrm the sheath tip location during
interventional procedures. Although the ICD lead was successfully
implanted using a ﬂexible coiled sheath, it is possible that the
implanted lead could suffer damage because of the acute angle
between the BCV and SVC. However, this report highlights addi-
tional use of a hydrophilic guide-wire and ﬂexible coiled sheath
could be an alternative option in patients with unusual vasculature,
such as an acute angle between the BCV and the SVC.
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